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1. 0 INTRODUCTION

FMC cOrporation has submitted a study measuring the potential ‘
dermal and respiratory exposures of workers applying Biflex TC" .
for termite control. Biflex TC" is an emulsifiable concentrate
formulation containing 25 percent BIFENTHRIN as the active-
ingredient (2 pounds of active ingredient per gallon). The study
was conducted under an Experimental Use Permit (No. 279-EUP-122)

in support of an application to register bifenthrin for

termiticide use.

The material is applied at a concentration of 0.05 percent or,
under certain conditions, at a maximum concentration of 0.125
percent. The latter is prepared by mixing 66.5 ounces of Biflex
Tc" with 99.5 gallons of water. The formulation is intended for
both pre-construction and post construction treatments. The
product is intended for use by professional pest control
operators ohly. Other sites mentioned on the Experimental Use
Permit label include; posts, poles, and other constructions; spot
treatment for control of wood infesting insects; broadcast
treatment of wood for control of wood infesting insects outside
of structures; and firewood protection. These uses are not
addressed by the current submission.

Pre-Construction Treatment

A horizontal barrier during pre-construction application is
created. by treating the soil at a rate of 1 gallon per 10 ft2 of -~
soil £ill using a coarse spray. A rate of 1.5 gallons per 10 £t?
is used if the fill is washed gravel to allow the emulsion to
reach the underlying soil. Vertical barriers can be created by
rodding, trenching at a rate of 4 gallons of emulsion per 10
linear feet per foot of depth. This volume is reduced to 2.
gallons per 10 linear feet per foot of depth if treating hollow
block voids.

Post-~Construction Treatment

Soil applications can be made at a maximum concentration of 0.125
percent by injection, roddlng, trenching, and/or coarse fan spray
(<25 psi). Vertical barriers for concrete slabs or basements can-”
be established by sub-slab injection, rodding, and/or trenching
with application rates of 4 gallons per 10 feet per ft of depth.
Crawl spaces are also treated by rodding or trenching at a rate
of 4 gallons per 10 feet per ft of depth. To avoid the
construction of mud tubes, an overall 5011 treatment can be
conducted at a rate of 1 gallon per 10 ft?. When treating crawl
spaces or plenums the ventilation system is to be turned off and
the crawl space exhausted to the outside until dust or spray has
settled. Inaccessible crawl spaces are treated by drilling
through the floor and treating at a rate of 4 gallons per 10 feet
per foot of depth. Masonry voids are treated by drilling through
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blocks and veneer to provide a barrier at the top of the footing.
The application rate for this use is 2 gallons per 10 linear
feet. -

Under difficult conditions excavation treatment can be used. The
- soil removed from the trench is placed on a plastic sheet. The
soil can be treated at a rate of 4 gallons per 10 linear feet per
foot of depth of the trench. After the soil has absorbed the
emulsion, the soil can be returned to the trench.

- 2.0 CONCLUSIONS

OREB has calculated the potential dermal exposures of workers
applying BIFENTHRIN to structures for subterranean termite
control. Dermal exposure of the body was monitored using union
suits worn under long sleeved shirts, long pants, and socks.
Workers wore a number of different levels of protection,
preventingithe evaluation of the effects of these garments.
However, the clothing is considered to be representative of that ;
normally worn by workers that would apply this material.
Protective gloves, face shield and other protective garments are
not required by the proposed label. Respiratory exposure
contributed a negligible portion of total exposure and was not
included in the  exposure calculations. The daily and annual
potential dermal exposures were 10.2 pg/kg/day and 2.2 mg/kg/yr,
respectively )

3.0 DESCRIPTIONAOF 8TUDY

The study was conducted at 17 houses in Pennsylvania, New Jersey,
Delaware, and Florida. 2All treatments were performed by licensed
commercial applicators using techniques commonly used for termite
treatment in the United States. The material was applied at the
typical use rate. One worker performed the mixing/loading task
. and another applied the material. Other tasks, such as drilling,

trenching, or filling the drilled holes, were performed by either
worker. Workers were monitored for one day or until completion
of the application, whichever was shorter. The concentration of
the applied emulsion was 0.125 percent, the total volume ranging
from 25-150 gallons. Workers followed their normal work
practices, including washing their hands before lunch and at
other times. Chemical resistant gloves were worn by all
mixer/helpers, most also wearing goggles or a face shield. Some
of the applicators wore gloves during treatment. Each worker
wore the clothing normally used for his task. Work clothing
ranged from short sleeve shirts long pants and sneakers to
protectlve coveralls for under house spraying. Mixer/helpers
wore chemical resistant gloves and, in most cases, face shield or
goggles. Protective gloves, face shleld and other protective
garments are not required by the proposed label.

Dermal exposure of the body was monitored using union suits worn
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under long sleeved shirts, long pants, and socks. Additional
patch dosimeters were worn on the neck, chest, and hat. Dermal
exposure of the hands was measured by washing the hands with
water followed by a second wash with detergent solution (210 ppb
sodium dioctyl sulfosuccinate surfactant). Dosimeters or hand
washes were collected at the end of the replicate, either the end
of the job or completion of the workday, whichever was shorter.

Liquid samples were cooled with ice packs for shipment to the
analytical laboratory. Clothing samples were chilled with dry
ice. Samples were extracted with hexane and analyzed by gas
chromatography using an electron capture detector. Formulation
- samples were dissolved in heptane/acetone (80:20 v/v%). Aqueous
termiticide emulsions were analyzed after ultrasonic extraction
in ethyl acetate. Air samples, clothing samples, and hand washes
were extracted with hexane. Theair samples (GFF) were then )
analyzed ditectly. Hand rinse samples were dried with sodium
sulfate and concentrated by evaporation prior to ana1y51s.

. Clothing samples were subjected to florisil cleanup prior to
evaporation. All samples were diluted to a specified volume
before analysis. The average recoveries for 1aboratory spiked
samples are presented in Table 1.

Field spike samples were prepared for each matrix by delivering
BIFENTHRIN,emulsiOn using pipettes or syringes. These were
exposed to the site environment for approximately the length of
the study replicate. The amounts applied to each matrix and.
corresponding recoveries are presented in Table 2. The lower
confidence limits (LCLs) ranged from 68 (low level tap water
spike) to 112 (low level sock spike).

Table 1. Recoveries of Laboratory Splked Samples of Bifenthrin
Termiticide from Various Media.

Matrix Range of Spike Average Range (%)
Levels (ug) Recovery
(%) _
Glass fiber  0.091-0.164 104 ' 97-114
filters (GFF)
Surfactant 25.6-119 92 ‘ 87-97
Tap Water 25.6-114.3 " 96 91-126
Union Suits 205-410 96 91-98
Socks 41.2-228.6 : 95 91-101

Patches 5.1-45.7 93 " 92-113

¥4
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' Table 2. Recoveries of Field Spiked Samples of Bifenthrin
f" Termiticide from Various Media.

Matrix Number Range of Average Range of
of Data Spike Recovery Recoveries (%)
Sets Levels (%) :
(19)
Glass Fiber 17 81-138 102 87-115
- Filter _

(GFF) . 17 0.257- 94 67-124.
; 0.414 | '
Aqueous .17 324~-552 90 ‘ 70-108

Surfactant
17 4.3~7.27 ‘ 78 59-92
Tap Water 16  324-552 86 . 75-97
i : ,
‘ 3 17 4.3-7.27 71 59~88
Union Suits 17 1190-6550 83 66-99
17 40.5-69.0 90 o 69-100
 86cks t 7 202.5- 86 75-95
345.0
_ 17 2.58-4.36 123 - 81-157
Patches 17 202.5~- 89 71-107
345.0 | .
16 . 2.58-4.36 98 77-120

4.0 RESULTS AND CALCULATION OF EXPOSURES

The average amount handled was 2.0 and ranged from 1.0 1lb to 3.0
lbs. These amounts are well within the range normally applied to
structures. A summary of the average estimated potential dermal
exposures for both mixer/helpers and applicators is presented in
Table 3. A more detailed breakdown of the exposure values by
replicate is presented in Appendix A. Although protectlve gloves .
were worn by all mlxer/helpers and protective equipment was worn
by some individuals, the various clothing scenarios prevented the
evaluation of the protective effects of these garments. OREB
considered the clothing worn to be typical of that normally worn
by workers using this product. Other termiticides may require
more extensive protective clothing.

Respiratory exposure contributed a relatively a small percentage
of the of the total exposure. The mean resplratory exposure was
0.0030 pg/kg/hr (0.0041 pg/kg/lb ai) for mixer/helpers and 0.0057
ug/kg/hour (0.00092 ug/kg/lb ai) for applicators. The
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corresponding geometrié means were 0.0015 ug/kg/hr (0.0041
ug/kXg/lb ai) and 0.0034 pg/kg/hr (0.0092 pg/kg/lb ai) for
mixer/helpers and applicators, respectively. A more complete
breakdown of each individuals respiratory exposure is presented - .
in Appendix B. '

In order to estimate the daily and annual exposures of workers to
this material a number of assumptions were required:

1) An average worker weighs 70 kg and has a respiratory volume

' of 1.7 m® per hour while performing light tasks. The
activities occurring during termiticide application are
considered light tasks. ’

2) An average of 2.0 lbs of active ingredient is applied during
. a single treatment. An individual home may require more or
less material, depending on structural features and soil

conditcibns. ' '

3) A worker applies the chemical for 220 days per year. In all
but the southern states this must be considered to be
conservative. .

4) The protective clothing worn during this study is considered
to be typical of that normally worn by workers using this
product. Other termiticides may require more extensive
protective clothing.

5) Dermal exposure values are not corrected for dermal
' absorption.

6) Since a number of types of clothing were worn during the
study, no attempt has been made to determine the statistical
-distribution of the dermal exposures. The arithmetic mean
value of 3.4 pug/kg/lb ai was used for calculations.

7) Respiratory exposure is considered to be negligible compared
to dermal. ‘ :

The estimated potential daily dermal exposure would be:
Daily Exposure (ug/kg/day) = 2.0 1lb ai/trt x 1 trt/day x 3.4 pg/kg/lb ai
6.8 ug/kg/day

The annual exposure would be:

Annual Exposure (ug/kg/yr) = 6.8 ug/kg/day x 220 days/yr

—~—

1.5 x 10° pg/kg/yr = 1.5 mg/kg/yr

-
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cc: Correspondence file
Chemical file (BIFENTHRIN)
Circulation
B. Backus (TOX II/H7509C)
A. Nielsen (OREB/H7509C)
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